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Abstract of {he Disclosure 
An inexpensive breathable protective outer garment is produced from a 
breathable laminated fabric having a breathable film adhesively bonded to a 
nonwoven fabric. The film constitutes the outer layer of the garment and the 
nonwoven layer is on the inside. The seams of the garment are ultrasonically 
bonded such that the film sides of the laminate are in contact with each other during 
seaming. 
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, ^uTwrir.MT RREATH A Ri ■= SONIOBONOFD PROTECT I VE Ql/TER , 

GARMENTS 

Background nf the Invention 

Garments to provide protection from the weather have been available for 
many years. Early garments were made using water impermeable materials (e.g. 
rubber-coated textiles) which were cut and sewn into garments. The seams were 
then sealed with polymers to preclude leakage of moisture inward to the wearer. 
These garments provided the desired weather protection but were not comfortable. 
In particular, they were heavy and prevented dissipation of body moisture transpired 
by the wearer (non breathable garment). Attempts were made to address the lack of 
breathaDfllty by incorporating vents under the arms and/or along the upper back to 
enable perspiration vapor to escape. To retain the water impermeability, however, 
more fabric was added to these vents in the form of a rain shield or drape to 
preclude rain or water coming into the vent holes. This significantly reduced the 
venting action and made the garment heavier. 

Next, to address the weight issue, lighter weight and tower cost materials 
were used (e.g. polyvinyl chloride) with same or similar garment design. The seams 
were made by continuous heat bonding the cut pieces of material together to provide 
the water impermeable seams. However, these lighter weight and tower cost 
protective garments were still not comfortable due to their inability to adequately vent 
the wearer's body-transpired moisture. 

When breathable materials were invented, such as GoreTex <3>, new garments 
were made using these fabrics. Since supporting textiles are used to provide 
strength to the breathable film, special sewn seams are needed to preclude inward 
leakage. Both the breathable fabric and the seams, which require hand work, raise 
the cost of manufacturing of such garments. The lower cost continuous heat 
bonding method used to make seams on the less expensive vinyl garments do not 
work on the laminated breathable films due to puckering, bum-through or lack of 
penetration caused by the inability to heat-fuse dissimilar materials. Consequently, 
although these weather protective garments are lighter in weight than the early 
rubber-coated textile garments and are breathable, they are also very expensive. 
While a lightweight, non breathable vinyl jacket might cost about five dollars, a 
comparable jacket made from a fabric-backed breathable film might cost about one 
hundred dollars. 

Accordingly there remains a heed for inexpensive, lightweight, breathable 
protective outer garments. 
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Si immarv of the Inv ention 
,t Has now been discovered that a lights breatha^ote^ler 
garment can be mode at a fcw cost This * a«ained by us.ng 
Lnated fabrics and discontinuous sonic bonding to create an acceptable weather 
"seltnwithade.uates^. The new seaming technique permits a 
^n fluent pa«em. both of which jn «mbina«on resutt in a much .c^st 
' ^ ^ «*■ ^ lightest weight breathab* laminate avaHable. Exampfes 
of such garments include ponchos, parkas, jackets and pants. 

Hence in one aspect, the invention resides in a weather-protecfive^er 
oarment such as a rain parka or poncho, consisting essentia.* of a breathaWe 
^ed fabric ceasing a pol^n nonwoven fabric discontinuous^ bonded to 
a foraminous polyolefin film with an adhesive, such as a water-based or 
pol yurethane adhesive, said .amlnated fabnc oriented such ^ the PC^n film 
S ideof»e fe bricistl~ou^^^ 

one or more discontinuous^ uttrasonically bonded seams in which the poiyolefin film 
sides of two laminated fabricedges are melted together, said seamfc) naw* a 
strength of about 2000 grams per inch of seam width or greater, and serf larntnated 
fabric having a basis weight of about 80 grams per square meter or less. a 
hydrone ad of about 50 centimeters or greater, and a breathabihty of about 1000 
grams per square meter per 24 hours or greater. 
Suitable laminated fabrics include 



any breathable, ultrasonically bondable laminate having a hydronead of 

about 50 centimeters or greater. 

As used herein, 'seam strength" is determined by a standard test for Peel 
Resistance of Adhesives (T-Peel Test) in accordance with ASTM D 1876-72 
(reapproved 1983). The seams in the garments of this invention can have a seam 
strength of from about 2000 grams per inch of seam width or greater, more 
specifically from about 2000 to about 7000 grams per inch, and still more specfically 
from about 2500 to about 3000 grams per inch. 

AS used herein, -hydrohead" is a measure of a material's resistance to bquKi 
penetration as determined in accordance with the standard hydrostatic pressure test 
AATCCTM No. 127-1977. The hydrohead of me laminated fabric used to construct 
the garments of this invention can be about 50 centimeters or greater, more 
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specifically from about 100 to about 200 centimeters, and still more specifically from 
about 1 00 to about 150 centimeters. 

As used herein, the "breathability- for the materials useful for purposes of th,s 
invent Is the water vapor Uansmission rate (WVTR, ca.cu.ate* in 
AS™ Standard E9*m Circular samples measuring three inches 
cut from each of me test materials and a control which is a piece of CELGUARD® 
2500 film from Hoechst Celanese Corporation of Sommervi.le. New Jersey. 
CELGUARD® 2500 film is a microporous polypropylene film. Five samples are 
prepared for each material. The test dish Is a number 60-1 Vapometer pan 
distributed by Thwing-Aibert Instrument Company of Philadelphia. Pennsylvan*. 
One hundred millimeters of water are poured into each Vapometer pan and 
individual samples of the test materials and control material are placed across the 
open tops of the individual pans. Screw-on flanges are tightened to form a seal 
along the edges of the pan. leaving the associated test material or control matenal 
exposed to the ambient atmosphere over a fe.5 centimeter diameter circle having an 
exposed area of approximately 33.17 square centimeters. The pans are placed * a 
forced air oven at 100T (32-Q for 1 hour to equilibrate. The oven is a constant 
temperature oven with external air circulating through it to prevent water vapor * 
accumulation inside. Asuitable forced air oven is. for example, a Blue M Power-O- 
Matic 60*oven distributed by Blue M Electric Company of Blue Island. Illinois. Upon 
completion of the equilibration, the pans are removed from the oven, we,ghed and 
immediately returned to the oven. After 24 hours, the pans are removed from the 
oven and weighed again. The preliminary test water vapor transmission rate values 
are calculated as follows: 

Test WVTR = (grams weight loss over 24 hours) x 31 5.5 g/m */24 hrs 

The relative humidity within the oven was not specifically controlled. 

Under predetermined set conditions of 100-F (32<-C) and ambient relate 
humidity the WVTR for the CELGUARD® 2500 control has been determined to be 
5000 grams per square meter for 24 hours. Accordingly, the control sample « run 
with each test and the preliminary test values are corrected to set conditions us.ng 
the following equation: 

WVTR = (Test WVTR/control WVTR) x 5000 g/m 2 /24 hrs) 
(g/m 2 ^ hrs). 
* denotes trademark 
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The breathability of the laminated fabric used to construct the garments of 
this invention can be about 1000 grams per square meter per 24 hours or greater, 
more specifically from about 1000 to about 4000 grams per square meter per 24 
hours, and still more specifically from about 2500 to about 3500 grams per square 

meter per 24 hours. 

in addition to being lightweight and effective garments, the cost of making the 
garments of this invention is very low due to the low basis weight of the larmnated 
fabric and the ultrasonic seaming method. As a result of the relatively low 
manufacturing costs, the wholesale price of these garments (the price charged by 
the manufacturer to a distributor or retailer) can be. in 1 997 U.S. dollars, about 20 
douars or less, more specifically about 10 dollars or less, and still more specifically 
from about 2 to about 8 dollars, depending on the style of the garment and the 
amount of fabric used. In any given year, the wholesale price in 1997 dollars can be 
readily determined by adjusting the then^rrent wholesale price using the change ,n 
the Consumer Price Index. 

nriof n^MMpi ptton of ttift Drawing 
Figure 1 is a perspective view of a poncho made of vinyl having a 
conventional hood design known in the prior art 

Rgure 2 is a perspective view of a parka/jacket constructed in acc ordance 

with this invention. 

Figure 3 is a sectional view of a seam in the garment of Figure 2, illustrating 
the structure of the seam in accordance with this invention. 

Rgure 4 is a perspective view of the hooded portion Of the parka of Figure 2. 
illustrating the position of the zipper and its backing relative to tfie hood seam. 

Figure 5 is a perspective view of a parka having a "turtle' hood design in 
accordance with this invention. 

Figure 6 is a perspective view of a hooded poncho in accordance with this 
invention, also having a turtle hood design. 

Rgure 7 is a perspective view of a pair of pants in accordance with this 
invention, having a specially reinforced seam. 

Rgure 8 is a perspective view of the crotch area of the pants of Figure 7. 
illustrating the intersection of the reinforced leg seam with the reinforced crotch 
seam. 

Rgure 9 is a sectional view of the first stage of forming the pants seam. 
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Figure 10 is a sectional view of the final reinforced pants seam. 

Detailed Description of the Drawing 

Referring to Figure 1. shown is a conventional vinyl hooded poncho 10 found 
inthepriorarL Trie poncho consists essentially of a body portion 11 andahood12. 
both of which consist of a non-breathable vinyl material. The hood opening 13 is 
adjustable by pulling the two ends of the drawstring 14. The sides of the poncho are 
closed by using the snaps 15, thus creating arm holes 16. The hood is joined to the 
body portion with a hood seam 17 which is typically formed by melting the vinyl at 
that point Those familiar with the hood design of such garments wilt appreciate that 
a common disadvantage is that the center of the hood opening tends to be too low 
over the wearer's face, sometimes causing the user's vision to be impaired, . 
especially when the drawstring is pulled tightly to keep out rain or strong winds. Of 
course, another disadvantage is that the garment is not breathable, although the cost 
is very low. typically selling at the wholesale level for only about 5 dollars or less. 

Figure 2 illustrates a hooded parka/jacket garment which can be made in 
accordance with this invention. Shown Is the hood 12. hood opening 13, body 
portion 21 . arm portion 22. storm flap 23 which covers a foil length zipper, draw 
string 14. pocket flaps 24 and 25 and hood seam 17. Such a garment, when made 
with a breathable laminate in accordance with this Invention, typically weighs only 
about 250 grams or less. The wholesale selling price is typically about 7 dollars or 



Figure 3 is a sectional view of a typical seam in accordance with this 
Invention taken along line 3-3 of Figure 2. illustrating the sonic bonding of the 
laminated fabric Shown is the outward-facing surface of the garment 31 . which is a 
breathable polyethylene film component of the laminate. The inside surface of the 
garment 32 is a polypropylene nonwoven component of the laminate. The two 
laminate components are adhesively bonded together at their interface 33 with a 
water-based adhesive distributed in a discontinuous pattern to enable the laminate to 
breathe. The seam is formed by sonically bonding the laminated fabrics together 
such that the film sides of the fabrics are melted together. The area of ultrasonic- 
induced melting of the layers to form the bond is illustrated by bond area 35. 

Figure 4 is a perspective view of a parka hood design, as shown in Figure 2, 
but with the storm flap 23 partially folded back to expose the zipper 41 sewn into the 
garment A particular-feature of this hood design is the extension of the zipper 
backing 42 above the hood seam 17 about % inch or more. The portion of Jhe zipper 
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backing which extends above the hood seam is sewn to the inside of the hood. This 
is desirable in order to strengthen this high stress area of the garment. 

Figure 5 illustrates a parka in accordance with this invention having a hood 
design referred to as a turtle hood 51 . As shown, the turtle hood design creates a 
tunnel-like opening 52 which projects outwardly from the wearer's face. When 
ordinary hooded garments are laid flat the hood opening is substantially in the plane 
of the garment In the garment of this invention, however, the hood opening projects 
outwardly from the plane of the garment resulting in at least two advantages. First 
the tunnel provides additional protection from the wind and rain. Second, tightening 
the drawstring 14 maintains the hood opening substantially centered around the 
wearer's eyes, so that vision is not impaired. This is aided by the fact that the 
bottom of the hood opening, prior to pulling the drawstrings, is about even with-the 
wearer's chin, rather than the middle or the base of the neck* 

Figure 6 illustrates a poncho in accordance with this invention having a turtle 
hood as illustrated in Figure 5. The poncho has a body panel 61 which is held 
together by a plurality of snaps 62. 

Figure 7 illustrates a pair of rain pants in accordance with this invention. The 
pants are provided with a waist elastic 71 and have a reinforced crotch seam 72 and 
a reinforced leg seam 73 that runs the length of the inside of both legs (not shown). 

Figure 8 illustrates the crotch area of the pants of Figure 7. Shown is the 
reinforced crotch seam 72 and the reinforced leg seam 73. Each of the seams 
contains a double row of sonic bonding spots 74 which hold down the reinforced 
seam. Such a seam provides increased protection against water penetration. 

Figure 9 is a sectional view of the reinforced pants seam in an intermediate 
stage prior to being reinforced. The seam at this point is essentially the same as the 
seam illustrated In Figure 3. As illustrated by the arrow, this seam is folded over and 
then further sonteaHy bonded with the double row of sonic bond spots 74. It will be 
appreciated that the pattern of the sonic bonds aJong the length of the seam can vary 
from that illustrated as desired, provided the bond pattern is effective in maintaining 
adequate seam strength. 

It will be appreciated that the foregoing illustrations are not to be construed 
as limiting the scope of this invention, which is defined by the following claims and all 
equivalents thereto. 
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CLAIMS: 

1 . A weather-protective outer garment comprising a laminated fabric of a polyolefin 
nonwoven fabric discontmuously banded to a foraminous polyolefin film with an 
adhesive, said laminated fabric oriented such that the polyolefin film side of the fabric is 
the outward-facing surface of the garment, said garment having one or more 
discontmuously ultrasonically bonded seams in which the polyolefin film side of two 
laminated fabric edges are melted together, said seam(s) having a strength of about 2000 
grams per inch of seam width or greater, and said laminated fabric having a basis weight 
of 80 grams per square meter or less, a hydrohead of about 50 centimeters or greater, and a 
breathability of 1 000 grams per square meter per 24 hours or greater. 

2. The garment of claim 1 wherein the seam strength is from 2000 to 7000 grams per 
inch. 

3. The garment of claim 1 wherein the seam strength is from 2500 to 3000 grams per 
inch. 

4. The garment of claim 1 wherein the seam is folded back onto one of the two 
laminated fabrics and sonically bonded to the laminated febric. 

5. The garment of claim 1 having a turtle hood. 

6. The garment of claim 1 wherein the garment is a hooded parka. 

7. The garment of claim 1 wherein the garment is a poncho. 

8. The garment of claim 1 wherein the garment is a pair of pants. 
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FIG. 4 
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FIG. 8 
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